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^-v*: i/E 



6639 

[JtmS] WU4ipi2J3 9 0 

[teflfXii^T] M*nm*H7fr#llj 1 Tg 7 Mi?) 3 
lm%m-B-] 398065531 

100075775 

[&%xi*&m Fffl mm 

i=fm^m.^] 067287 

imt&m] 21, ooor 

maw%\ mmm i 

i 

MM**] g|M i 

i^M^Vm^r} 9900374 
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\mm%i\ mm 

imytmi] TfBO (A) , Xii (B) C/Tfj'WfGCSe 

(b) mm<owm^2 \z%?m<dt< ymmuz&^x, i^lo^^t 
^y^coam, #^ xktmtt^ttr ^ jmmwhti:*) , *o 

[f»^2] TfBO (A) , (B) I:/Tt^>/^IGCS^3-K 

(A) @e^J^He?!j#-^2 tcfB^cor ^ ^TOJ^t^ * >^'^f 0 

(B) @S^mo@£^J#^-2 HIBfcCOT ^ y^gfi^JH^v^T. 15gL < &M<7)T 

ma, X{»{i&#tfT<ym@B^j*<b&*K *o 

[IMt^3] TIBO (a) , Xf± (b) ic^fDN AX^^m^M 2 tCfB 

( a ) sb^j^^ie^ij^ i Kmm^mmm<D -? 73-1251* 

h & &^@e^J£#t>D N A c 

( b ) @B^J^O@B^iJ#-^ 1 ^IBfcCO^SB^JO 9 *>> 7 3-1 2 5 1* 
nDNA 0 

[ft^S4] ^^2, X{±lf^3 ^fBit^DNA^^iartOntf-ic 
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KpUCGCS (FERM BP-82 17) , 
[0 0 0 1] 

etobacter) X.Vrn,*>T± h** (Gluconacetobacter) £JK1-ftMI 

[0 0 0 2] 

***** foil, ^<^^©x^;^-^ 

[0 0 0 3] 

ifcl#M) o 



tBiE#2 0 0 3 -3 1 1 1 9 



#M 2002-356844 



^-v*: 3/ 



[0 0 0 4] 
[0 0 0 5] 

[^ft^cm i ] 

6 0- 9 4 8 8 -§-£rf[z 
[0 0 0 6] 

\T r*) * A . 7 > V • tn^v^^bU- (Agricaltur 
al and Biological Chemistry) J, 4 4f, 2901-2906, 1 9 8 0# 
) ■ 
[0 0 0 7] 

rhUZsX • 4 > . v^^-r^ * (Trends in Genetics) J , 5^, p. 
185-189, 1 9 8 9^ 
[0 0 0 8] 

\T7<7-i K • ty-xw^n^ h . t> K • ^^n/NV^-o^ (a pp 1 
ied of Environment and Microbiology) J , 5 5t, p. I7i-i 76) 1 
9 8 9^ 

[0 0 0 9] 

TTjrv • 7 > V • ;M*n^*^ • h V- (Agricaltur 

al and Biological Chemistry) J , 5 2t, p. 3 1 2 5-3 1 2 9, 1 9 8 
8^ 

[0 0 10] 

ymmcm 5 ] 
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2002-356844 ^-v* 

TT fr-ris?. >U * u *j* A, • 5 * Y V - (Agrical tur 

al and Biological Chemistry) J, 49^, p. 2091-2097, 1985 

[0 0 11] 

Bioscience, Biotechnology and Biochemistry) J, 5 8#, p. 974-97 
5, 1 9 9 4^ 

[0 0 12] 

if&m&m&: l j: ^ ft& mm) 

[0 0 13] 
[0 0 14] 

mm * * & a o 
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5/ 



[0 0 15] 
[0 0 16] 

tt*^ £ * n - ^ > y-fz, d ^ r L fc e 
[0 0 17] 

#^tL^SSimitfsT-{i> DDBJ/EMBL/Genb a n k K£v>T* 
[0 0 18] 

[0 0 19] 
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^-v: 6/ 



[0 0 2 0] 

1-^^-t > ^Bj{i N TSBo d) _ (9) ^ ^fe^^j^tT, Jt«i-^> 

(1) TISO (A) , Xit (B) &Ctf1-*W^® 0 

(a) sB^mo@e^ij#-^2 Kumo7< ymmi\*#i-&? y^tm.* 

(B) Se^O@B^iJ#-^2lCffi«cOT^ymifi^J^ioV^T, i%L<imm<D 
[0 0 2 1] 

(2) Tieo (a) > xt± (B) iZTFirrss^pysifM**- V-f%>m% 

(a) mmvmm^ 2 \zmm<7>7< ymm^^-fz ? >^^m 0 

(b) mmm<7)W.Fm^2 \,zmm.<?)T$ smsmiz&^x, i%L<&mm<D 

[0022] 

(3) Tm<D (a) , Xfi (b) K^-f DNAT?*£jhfE (2) 
ODNAo 

( a ) ie^ij^o@e^ij#-^ i izmmvmmmnv ? *>> 73-1251 

6 & & ^ se^o £ -g- tf D N A o 

( b ) sB^ij^^ie^ij#-i- 1 iznmv&mmmv 1 *>> 73-1251 

WDNA 0 

[0 0 2 3] 

(4) ±|B (2) „ XJi (3) ^|B^ODNAO,«^c0 3e-^iiiIis^tL/v: 
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(5) twr-bh/^^-i, xi±y)\»^>T*h^??-mo&wmT$> 

£-fc£#ffc£1-£±f5 (4) ^|B«(7)tet7o 
[0 0 2 4] 

(6) ±m (4) , Xti (5) tcfEmo^Mz/O?^ T)\sn~)VWtitit*^-$- 

&%><d*^ r^n-iv* -girt & igmx^m Lxna^mumx i> m^m * izm 

[0 0 2 5] 

(7) ^&<h*>±fe (2) , Xtt (3) HSa«ODNA«r^^a^x.^7^ 
< KpUCGCS (FERM BP-8217) 0 

[0 0 2 6] 

(8) 4>fc< UE^oE^Jf f l t:^tME^^ttl, DNAIM" (Sa 
1 I - Kp n IWffi-) , Xdfoa-f^ (±I*#^7 3- 1 2 5 1) 
**trPCRJi<BBfM-*. (7) O «fc ? * - p T 7 B 1 u e "Cli* 

<. Sif-^lfyt h;^^^-pMV2 4l:-C-tlf'tl#XLT^ 

I»aili7 7^5 K p G 1 > XlipGCSo 
[0 0 2 7] 

(9) IM^X^ KpGl, XlipGCS^7-tf/^^- • T-fe^- (Ac 
etobacter aceti) No. 1023 (FERM BP-2287 

[0 0 2 8] 

^-e£& 0 fit, T)Vn~)vmtittyk1-Z>®k&.m, #i«ft:^v>t!i, 

[0 0 2 9] 

[^B^O«0^,%8] 

[0 0 3 0] 
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(1) ^#&§gODNA 

MNM±fcM-**aKfF-*»U HKJWtttKii, 4>*<** (i) se ^ 
^Ey!l«-ltc^a*BBy!I**-t-*DNA, Xtt (ii) GCS 

[0 0 3 1] 

**«*o »M-ft$*Lfc#jfefe#:DNAtt, *0«3*fcJSCT. ^7 

[0 0 3 2] 

fcfctto T> * n - > ^ ^ 7? i; t, # fe M »f^b#ftfe#D N A (7) 

[0 0 3 3] 

*tt, *WiW#^8B*S*Lfe3f:»WDNAoa*E3niXttT5 ^ miE^Jolf 
[0 0 3 4] 

*JWODNAtt, (Gluconac 
etobacter entanii) Cftti#DNA*5,^ J: 9 K LT^f 4 i * 
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^-v: 9/ 



4 (Acetobacter altoacetigenes MH-24) W (FERM 
BP-4 9 1) ^fDNA7^y7>J-^llt-5 0 %fe#DNAfi 
x (flilxJf, #^M1#BS) let f?TO#-r-2> 0 

[0 0 3 5] 

wznb titzm&foD n a^ h^mm^m^^wt^ tz$> m&fcD n 

ur> tiLfc^m&<ommmm**tiim-e%2>o flx.«r, s a u 3 a i £*a^3 o°cm 
±. t< {±3 7t:, a^RatKi - 1 o^L-y h/m 1 -e^^Ptrei (i#~ 

alUKpnl fcfflv>fc 0 
[0 0 3 6] 

DNAKlftU ^iDNA^SfSo ^ttttfctt, *fefltDNA05J»f|: 
JBv»fc«R«*S a 1 I <h K p n I tffi««i^*j»tt3IE^J«:^i:$**1IBIK» 
S a 1 ItKpnl 0°C, 0 0^-v h/m 

[0 0 3 7] 

±|2<7) J; 9 LT#^|fefe#DNABfM-^^fc-eJWflHS$tL^^ ? 
-DNA^U £*UCT 4 DNA if*ffiJS4-l 6 *C, 1 ~ 

1 0 b/ml«Tt»l«±, ltftL<li6-2 4B*HlftMH$-fr 

tUMDNA^o 

[0 0 3 8] 

ft^^SUftiDNA^^T, ®#iim^Sfe±-C3 7*CT?L^iiiJilf *i 

«^.nrr-fe h^**- • T^l 0 2 3* (Acetobacter 
aceti No. 1023) (FERM BP-2287) &J£SMg&U 3 8 "C-Cigftg 

tfcf£#2 003-3111942 
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^-v: 10/ 



[0 0 3 9] 

DNA#W&*L*at, **>rt, Mff73-1 2 5 1 fi=i 
[0 0 4 0] 

m^m-wiK^-rm&mmRzrm^m^- 2 t^tr? ymse^j (H3 

# 7 3 ~~ 1 2 5 1 tCJtJS) t±, DDB J/EMB L/G e n b an kMSWI 
SS-PROT/PIR^t^a V-1$m* Ltzt^h, T 5. yf^J V 
^WV'J V*tf?A -n-;f^ (Mesorhizobium loti) O-fe^S K-^rri/ 
;V h7>^7x5- tfitfS^t 4 1 °/ 0> 7^D;^r'J *A • 7 >7 7 yx^ 
(Agrobacterium tumefaciens) <D~ty ^ K— 5/ jl/fy 7 jc ^ _^f^g 

[0 0 4 1] 

Is*?- K^^'fv-Cffiv^^ij ^7--^ • ^jc-^ • 'J7^yg> (P CR 
Km ^tl2#I 0 ) mot, 4fctt»tt*BfllK:36^v*T 

[0 0 4 2] 

AX*± (Applied Biosystems) SO-fr- v;HM ^ 7 -Gene Amp PCR System 24 
00*JHv\ TaqDNA#';^9-*(ifi*tt«) ^KOD-Plus- (M 
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[0 0 4 3] 
[0 0 4 4] 

[0 0 4 5] 
[0 0 4 6] 

WJt:iot7^^ > h LTJfc«Lfc**fc, ^O^T«3 0 %J&± 
bT£L< filtJ 5 0 %m_h, SfcfiF* L < (4ft 8 0 %JBLh, L < I4jfe 9 

[0 0 4 7] 



ffi!E#2 0 0 3 -3 1 1 1 9 
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^-~>*I 12/ 



o 

[0 0 4 8] 

^-ftWcji, r-t Y^t f-^r^uyr* Y^t ?-m<nm$M, Xiii? 
> ^@B^iJ*-^7 3- 1 2 5 1 frh%hm.mm*^'$-Z>T>NAt7, Y V yv^ 

£^-£f£\ ^IWItt^i«v^DNA|W|±, 0%J^±, $f £ L < fi 8 0 %J£Lh 

^^IWjte'lr^rl-^DNAIWIi^N-r 7V ^Xl, -ettj; ^Sl^tt/^l&v* D N A 

IXSSCT'0. 1 % S D S t 6 0 W 

[0 0 4 9] 

^ yi) ^ >ti, # V> b ■ y°n h n-;vX • 4 y ■ *V 

^tjl^— • AMtny- (Current protocols in molecular biology (edited b 
y Frederick M. Ausubel et al, 1 9 8 7) Kfafc<7>/j&l^ ^H#tr<2r^qco^ 

o 

[0 0 5 0] 

(2) ^H^OI^M 
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i—V: 13/ 



[0 0 5 1] 

Tth^tt-mmmtLTMmtHZi^ 7-th;^^-.7-fef (Acetobac 
ter aceti) *Wb*l, Tfe . 7 tfNo. 1 0 2 3 (Acetobacter 

aceti No. 1023) W (#^*«K-fe >^-CFERM BP-2 2 8 7 tLt 

^^-^ (Gluconacetobacter entanii) tfmifbH, 

-fcFERM BP-4 9 1 t Itfft? *tr V** Tfe h /** 9 - • 7;^7t 
W^MH-2 4 (Acetobacter al toacet igenes MH-24) £ 0 

[0 0 5 2] 

[0 0 5 3] 

^fefe#DNA±og[ia^o^n^-^-E^J*, T-feh 
, fli»*lf<0^^5 KpBR 3 2 2 (SS«tt«). OT > fe'v y >iM£jf 

/7^^k p hsg 2 9 8 {m.mm±m v>*i-^ji'>w j &&fe^ ? 

[0 0 5 4] 
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14/ 



[0 0 5 5] 

v^fae-^^-tLTIi, pMV2 4 ^Wtt^XK 3 #JS) ^ 

PTA5 0 0 1 (A) . pTA5 0 0 1 (B) (t^flW ^^ftff, 

[0 0 5 6] 

[0 0 5 7] 

[0 0 5 8] 

(3) &&mm.& 

o 

[0 0 5 9] 

ffiliE# 2003-3111942 
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^-v: 15/ 



[0 0 6 0] 

Tfr*V», **&A<2jI*3 0°CT^9o «F*OpH*ia#2. 5 ~ 7 <7>$SBI 
2. 7-6. 5 0*H#»SL<, #tt^I«fi:j:o 

[0 0 6 1] 

(4) *«H0Hjfctt£g 

^t;#^0RF (WIHlC^T, ^»#^-7~l 2 5 1 : G 

pT7Blue (Novagentt*) fc* 
ALT4*«ftir5^5 KpUCGCStt, ttff&ttrtttt* >?-{ZF E RM 
BP- 8 2 1 7fcLT*Ffe$*iTv»so-e, ^|:#-5itf5^ DNA |^ 

ftmTgttttSTOfe'C* 

[0 0 6 2] 
[0 0 6 3] 
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16/ 



mmm] 

(mmmi) yfrxyy* • * - j frb<DumMn.mtt<o ? u 

10 0 6 4] 

(1) tMDNA^^^'J-^t 

^3>7^h/^^--x>^-^ (Gluconacetobacter entani i) Olft 
tr&£T4r h/^*- • 7;H7^rhnxMH-2 4 (Acetobacter altoacet 
igenes MH-24) W (FERM BP-4 9 1) £ 6 %Wm~ 4%*-9 
UDLfcYPGJgtt (3%$Ol/=r-*, 0. 5%B^.x*;^ 0. 2%#V^> 
» T~3 0rfcT«fc5****T*ofc 0 «F*j0t*a^* (7, 5 0 

0X g% 10*) L> W#«r#fc 0 #MBB6 0-9 4 8 9-^- 

[0 0 6 5] 

pMV24£, MRSXSa 1 ItKpnl (SMitttM) TSJBfLfco -*l£> 
ODNASritfi-ro^U 7^-y 3 >+^ (TaKaRa DNA Ligation Kit 

ver.2, mnm±m) ^m^xm^Lx^^^>r± v**?*- • ^>?-4<d 

[0 0 6 6] 

(2) ^jgSttjtfsT-O^n-^v^ 
-LIB CO J; 9 t~ LT#?>tL7t^;i/n >r-fe • 

mh^^-.r-fefNo. 1 0 2 3fti:i«^U 100^g/mlO 
T>ei/i;>t#trYPG*55**HT, 3 8t1?4H»«Lfc. 
[0 0 6 7] 

4^an--^ 100/1 g/m 1 OT^tfv'j V-g-tr YP G^iCMLt 

bpOSall-Kpn I MKi)** v-yftZtifz?? * ^ WEMXT-i, £<7) 
KfcpGl t^L^o 
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^-v: 17/ 



[0 0 6 8] 

(3) ^n-Hfc$tL7tDNA»fM-OffiafeBe^j0^5t 

±EO*n-;/ft$*LfcS a 1 I-Kp n I ®rtf-£*J3§m^ * - p U C 1 9 
OS a 1 I-Kp n ISMtfcJfAU tfc»ffi-0:!aa£6B?!l£, -fr^tf-o^ t'* 

fcE*Lfctt*EBi (06) ^3g$tL7to mmfci±m?j<7)DN Am<o£mm. 

[0 0 6 9] 

BE^J#-^l|B«O^E^J(t»tc{i, Siff7 3^^tiff 1 2 5 1 fcjHt 
T, E?!l#^2 £E*LfcJ: 7 £3 9 31SOT 5 /§ (03) £a- 
■^V-tV ^ • TU-A (ORF) 0^*qHS$tt7to 
[0 0 7 0] 

(^»J 2) n >T-fe > J*? ? - • .x > 9 - ^ fi^OJBjRW-ttit^.-e^S 
[0 0 7 1] 

(1) T-fe Y^?*— • T-tr^^O^S?|£$: 

JifSOi:-? tcLT^n-^k^tL^T-fe hr^*- • h T«fe f^^MH 
-2 4 (Acetobacter altoacetigenes MH-24) ffi. (FERM BP-491) ft 
^O^irafc^fc^trDNABrfi-^ KOD-P lus - 0?MWm±m 

^^PMV24 IMNtddR3#Jffi) OMU»SmaI«lff«tt 

i:jfALfc^^^ KpGCStfntUo p GCStc#A$*L^(S»fM-o|jlE 
BKrBlfc^Lfc. COJi«M-{±^ S a 1 I-Kp n I®fJt (S«H£fSj±«: 
^ : *©4ttE^EW3-l fcaW I*Hc^£;ft, N :ftS#-^7 3~ 1 2 5 1 

<^3-^>w (orf) o±«aifr*«*o--«*'a^«<>o-t?** 
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*J : 18/ 



[0 0 7 2] 

3 (H4) \zm-t) rv"7<7 4'?-2 (zvmkumitw&m^A (as) 

■f) *JBv\ TIB**PCR*mcTPCRffi*|lifcLfc 0 
[0 0 7 3] 
(PCR&#) 

94"C 1 5#\ 6 01C 30$\ 68r 2fr* \*M 9 )VtLX, 3 0t^f 
[0 0 7 4] 

£OpGCS£7-fe • 7-bfNo. 1 0 2 3*Mcjii^ hntfv- 

0 0^ g/m 1 OT^fev'J >^-i-tfYPG^^Ji-e3 8tt^f^9 d 
[0 0 7 5] 

[0 0 7 6] 

(*J608 2 ) i^;l/rr > t*l \ >*>7 * - • jc> * - j G C S itfg^T^®^ 

[0 0 7 7] 

(1) ^«ISSM*OiajK»tt 

H»J 1 T'# e> tLTt 7*7 * * K p G C S *mir 2> T > tf v V Jg«|E& 
^tzov^r, i&*ffljRSrgg<fc$-frfeYPGi§il!i-eo^W«:, y^fM^-p 
MV2 4 0**iAtfc7a*7-fe h^*- • 7-bfNo. 1 0 2 3*fcfcJt«L 

[0 0 7 8] 
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^-v: 19/ 



YPG ^ |:T > 400rpm, 0. 2 v v mOil^Jf^^^T &v\ ^Sftg 

fc-t&zt x-itm Ltzo tgmumi±-®tt> iz 3 o r-e, &k 3 3 v-cmmikm'D s 
MK3 6x;zv±\fTwmmm*3%t'e3mz j £. 

MM* 2 < Cro±»fT»BMW*llElfcLfco maM*3%£*LfcKtiU tol 
0 0m l©iMMtt5=i?^-itiK:j*LT«K([«9iBU 0 OmL 

l:9 0 0ml<7)YPGWaDU, MEfc-tlEOJ: 9 tllof, 

[0 0 7 9] 

H2tC^-tJ:d^, x*T-fe h^*- • WNo. 1 0 2 3 t? 
[0 0 8 0] 

[0 0 8 1] 
[EM*] 

SEQUENCE LISTING 
<110> Mitsukan Group Corporation 

<120> Structural gene responsible for high temperature tolerance in 
acetic acid bacteria, acetic acid bacteria transformed with said gene, 
and acetic acid fermentation using said transformants. 
<130> 6639 
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<141> 2002-12-9 
<160> 4 
<210> 1 
<211> 1313 
<212> DNA 

<213> Gluconacetobacter entanii 
<400> 1 

gaagagtgat attacacttc cctgacgccg ttttctaatt tgctccatac gcgggacctt 60 

gccggaaaga taatgtctgt tttcaacgct cttgtttcac ccgccggact ggccgcgacc 120 

gttgcggtcg ccgggtgcat gcaggcagcg cttggcactt ttctggtctc gcgtttccgg 180 

tggcaggaaa aacgcatgga ccgggcggtg cccatgcctc cggtttccgt gctcaagccc 240 

ctccacggcg atgaaccgct gctggaggaa gcgcttgaaa gcttctgcac gcaggattac 300 

ccgcagatgc agatcgtctt tggcgtacag gccgaagacg atgcggcgat cccgatcgta 360 

caacggttga tggaacgcca cccggatgtg cagatggaac tggtgattga ccccaccttc 420 

cacgggctca accgcaagat cggcaacctg atcaacatca tgacgcgcgt gaagcatgat 480 

gtcctggtca tttccgattc ggatatccac gttgcccccg attacctgcg gcatgtggtg 540 

ggcgccatgg tgcccgacaa tgtcggcctg gtcacgacgc tgtacgcggg gctgcccgcg 600 

tcatccacgc tgccgcgcct gctggccgca tgccagatca accataactt cctgcccggc 660 

gtgatgctgt cactctacct cgggcggcag gactgccttg gggcgacaat ggcgctgcgg 720 

cgttccatgc tggacgaaat cggcgggctg gaagccctcg tgccgcatgt ggccgatgat 780 

gcgatactgg gccgttacgt gcgtgaccgt ggcaaggata tcgccattgc cgcgtgcatg 840 

acctggacca ccgtgggcga gacctcgatg cgtgaggtgc tggcgcatga actgcgctgg 900 

ggccggaccg tcaagacgct ggagcctgcg ggttatgccg catccgccat ccagctgccc 960 

ctgttctggg ccagcgtcgc cgtgcttgcc gcgccgcatg cgacctggac atggtccttc 1020 

tttcttggtg catggggatg gcgggccgtg tgttccttca tcctggaccg tacgctggcg 1080 

caacgtagtc tggtgctgcc gtcactgctt ctgccactgc gcgactggat ctcggccgcc 1140 

gtcatggtgg gcagtgtcac tggcacgcgg gttgcatggc gtgggcagac aatgcatgtc 1200 

acgccccatt cggtcatgac accacgatcg caaccggctt cccccggtga ctgacccgcc 1260 

gtcagcaggc tgaactgctt gagaattcca accctgtcgt taataagaac ggg 1313 



tBH#2 0 0 3-3 1 1 1 9 
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<210> 2 
<211> 393 
<212> PRT 

<213> Gluconacetobacter entanii 
<400> 2 

Met Ser Val Phe Asn Ala Leu Val Ser Pro Ala Gly Leu Ala Ala Thr 

5 10 15 

Val Ala Val Ala Gly Cys Met Gin Ala Ala Leu Gly Thr Phe Leu Val 

20 25 30 

Ser Arg Phe Arg Tip Gin Glu Lys Arg Met Asp Arg Ala Val Pro Met 

35 40 45 

Pro Pro Val Ser Val Leu Lys Pro Leu His Gly Asp Glu Pro Leu Leu 

50 55 60 

Glu Glu Ala Leu Glu Ser Phe Cys Thr Gin Asp Tyr Pro Gin Met Gin 
65 7 0 75 go 

He Val Phe Gly Val Gin Ala Glu Asp Asp Ala Ala He Pro He Val 

85 90 95 

Gin Arg Leu Met Glu Arg His Pro Asp Val Gin Met Glu Leu Val He 

100 105 HO 

Asp Pro Thr Phe His Gly Leu Asn Arg Lys He Gly Asn Leu He Asn 

115 120 125 

He Met Thr Arg Val Lys His Asp Val Leu Val He Ser Asp Ser Asp 

130 135 140 

He His Val Ala Pro Asp Tyr Leu Arg His Val Val Gly Ala Met Val 
145 150 155 160 

Pro Asp Asn Val Gly Leu Val Thr Thr Leu Tyr Ala Gly Leu Pro Ala 

165 170 175 

Ser Ser Thr Leu Pro Arg Leu Leu Ala Ala Cys Gin He Asn His Asn 
130 185 190 
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Phe Leu Pro Gly Val Met Leu Ser Leu Tyr Leu Gly Arg Gin Asp Cys 

195 200 205 

Leu Gly Ala Thr Met Ala Leu Arg Arg Ser Met Leu Asp Glu He Gly 

210 215 220 

Gly Leu Glu Ala Leu Val Pro His Val Ala Asp Asp Ala He Leu Gly 
225 230 235 240 

Arg Tyr Val Arg Asp Arg Gly Lys Asp He Ala He Ala Ala Cys Met 

245 250 255 

Thr Trp Thr Thr Val Gly Glu Thr Ser Met Arg Glu Val Leu Ala His 

260 265 270 

Glu Leu Arg Trp Gly Arg Thr Val Lys Thr Leu Glu Pro Ala Gly Tyr 

275 280 285 

Ala Ala Ser Ala He Gin Leu Pro Leu Phe Trp Ala Ser Val Ala Val 

290 295 300 

Leu Ala Ala Pro His Ala Thr Trp Thr Trp Ser Phe Phe Leu Gly Ala 
305 310 315 320 

Trp Gly Trp Arg Ala Val Cys Ser Phe He Leu Asp Arg Thr Leu Ala 

325 330 335 

Gin Arg Ser Leu Val Leu Pro Ser Leu Leu Leu Pro Leu Arg Asp Trp 

340 345 350 

He Ser Ala Ala Val Met Val Gly Ser Val Thr Gly Thr Arg Val Ala 

355 360 365 

Trp Arg Gly Gin Thr Met His Val Thr Pro His Ser Val Met Thr Pro 

370 375 380 

Arg Ser Gin Pro Ala Ser Pro Gly Asp 
385 390 393 

<210> 3 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<400> 3 

gaagagtgat attacacttc cctgacgccg 30 
<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

cccgttctta ttaacgacag ggttgg 26 
[HI] • 

rnxotote^MK (pgd ommmmmmt Gcsm^<D 

[0 2] 
[0 3] 
[0 4] 
[05] 

7°^-r v~2 ^^i- 0 

[06] 

*il«IN9:»^<B:aafeBBai (SB^J#-^1) £^fo 
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[mi] 



mm 



SaA 



Hind M EcoRV EcoRV 



Kpnl 



High temperature tolerance gene 



pGCS 



0.5kb 
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[H2] 




Time (h) 
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[0 3] 

MetSerValPheAsnAlaLeuValSerPro AlaGlyLeuAlaAlaThrValAlaValAla 20 
GlyCysMetGlnAlaAlaLeuGlyThrPhe LeuValSerArgPheArgTrpGlnGluLys 40 
ArgMetAspArgAlaValProMetProPro ValSerValLeuLysProLeuHisGlyAsp 60 
GluProLeuLeuGluGluAlaLeuGluSer PheCysThrGlnAspTyrProGlnMetGln 80 
IleValPheGlyValGlnAlaGluAspAsp AlaAlalleProIleValGlnArgLeuMet 100 
GluArgHisProAspValGlnMetGluLeu VallleAspProThrPheHisGlyLeuAsn 120 
ArgLysIleGlyAsnLeuIleAsnlleMet ThrArgValLysHisAspValLeuVallle 140 
SerAspSerAspIleHisValAlaProAsp TyrLeuArgHisValValGlyAlaMetVal 160 
ProAspAsnValGlyLeuValThrThrLeu TyrAlaGlyLeuProAlaSerSerThrLeu 180 
ProArgLeuLeuAlaAlaCysGlnlleAsn HisAsnPheLeuProGlyValMetLeuSer 200 
LeuTyrLeuGlyArgGlnAspCysLeuGly AlaThrMetAlaLeuArgArgSerMetLeu 220 
AspGluIleGlyGlyLeuGluAlaLeuVal ProHisValAlaAspAspAlalleLeuGly 240 
ArgTyrValArgAspArgGlyLysAspIle AlalleAlaAlaCysMetThrTrpThrThr 260 
ValGlyGluThrSerMetArgGluValLeu AlaHisGluLeuArgTrpGlyArgThrVal 280 
LysThrLeuGluProAlaGlyTyrAlaAla SerAlalleGlnLeuProLeuPheTrpAla 300 
SerValAlaValLeuAlaAlaProHisAla ThrTrpThrTrpSerPhePheLeuGlyAla 320 
TrpGlyTrpArgAlaValCysSerPhelle LeuAspArgThrLeuAlaGlnArgSerLeu 340 
ValLeuProSerLeuLeuLeuProLeuArg AspTrpIleSerAlaAlaValMetValGly 360 
SerValThrGlyThrArgValAlaTrpArg GlyGlnThrMetHisValThrProHisSer 380 
ValMetThrProArgSerGlnProAlaSer ProGlyAsp 393 

[0 4] 

5 ' - GAAGAGTGATATTACACTTCCCTGACGCCG - 3 ' 
[0 5] 

5 ' - C C C G TTC TT ATT AAC G A C AG G GTTGG - 3 ' 
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[06] 

gaagagtgat attacacttc cctgacgccg ttttctaatt tgctccatac gcgggacctt 60 

gccggaaaga taatgtctgt tttcaacgct cttgtttcac ccgccggact ggccgcgacc 120 

gttgcggtcg ccgggtgcat gcaggcagcg cttggcactt ttctggtctc gcgtttccgg 180 

tggcaggaaa aacgcatgga ccgggcggtg cccatgcctc cggtttccgt gctcaagccc 240 

ctccacggcg atgaaccgct gctggaggaa gcgcttgaaa gcttctgcac gcaggattac 300 

ccgcagatgc agatcgtctt tggcgtacag gccgaagacg atgcggcgat cccgatcgta 360 

caacggttga tggaacgcca cccggatgtg cagatggaac tggtgattga ccccaccttc 420 

cacgggctca accgcaagat cggcaacctg atcaacatca tgacgcgcgt gaagcatgat 480 

gtcctggtca tttccgattc ggatatccac gttgcccccg attacctgcg gcatgtggtg 540 

ggcgccatgg tgcccgacaa tgtcggcctg gtcacgacgc tgtacgcggg gctgcccgcg 600 

tcatccacgc tgccgcgcct gctggccgca tgccagatca accataactt cctgcccggc 660 

gtgatgctgt cactctacct cgggcggcag gactgccttg gggcgacaat ggcgctgcgg 720 

cgttccatgc tggacgaaat cggcgggctg gaagccctcg tgccgcatgt ggccgatgat 780 

gcgatactgg gccgttacgt gcgtgaccgt ggcaaggata tcgccattgc cgcgtgcatg 840 

acctggacca ccgtgggcga gacctcgatg cgtgaggtgc tggcgcatga actgcgctgg 900 

ggccggaccg tcaagacgct ggagcctgcg ggttatgccg catccgccat ccagctgccc 960 

ctgttctggg ccagcgtcgc cgtgcttgcc gcgccgcatg cgacctggac atggtccttc 1020 

tttcttggtg catggggatg gcgggccgtg tgttccttca tcctggaccg tacgctggcg 1080 

caacgtagtc tggtgctgcc gtcactgctt ctgccactgc gcgactggat ctcggccgcc 1140 

gtcatggtgg gcagtgtcac tggcacgcgg gttgcatggc gtgggcagac aatgcatgtc 1200 

acgccccatt cggtcatgac accacgatcg caaccggctt cccccggtga ctgacccgcc 1260 

gtcagcaggc tgaactgctt gagaattcca accctgtcgt taataagaac ggg 1313 
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mm] wmm \zm-tz m^vam^Mmm izms-i-zmM* mm? * am 
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